Analgesic effects of intra-nasal enkephalins.
The analgesic effects of intranasal delivery of leucine enkephalin (Leu-Enk) and its synthetic analogue [D-ala(2)]-leucine enkephalinamide (YAGFL) with or without enzyme inhibitors and/or absorption enhancers were investigated using the acetic acid-induced writhing test in mice. The analgesic activity was significantly affected by the time delay after the administration of Leu-Enk; the inhibition rates for the groups administered with acetic acid 5 min and 30 min after the administration of Leu-Enk were 56.40 +/- 8.54 and 17.98 +/- 7.07%, respectively. The addition of enzyme inhibitors and absorption enhancers markedly increased the inhibition rate of Leu-Enk and YAGFL; their inhibition rates were about four times and twice those without any enzyme inhibitor or absorption enhancer, respectively. The enzyme inhibitors and absorption enhancers that produced the highest inhibition rates of Leu-Enk and YAGFL were azelaic acid (1%), thimerosal (0.5 mM, TM), ethylenediamine-tetraacetic acid (5 mM, EDTA) and L-alpha-lysophosphatidylcholine (0.5%, LPC), and TM (0.5 mM), EDTA (5 mM), LPC (0.5%) and povidone (5%), respectively. The ED50 value of both enkephalins was also determined and found to be about 13 microg kg(-1), which is 850 and 60 times more potent than literature values for ketoprofen and morphine, respectively. Based on these results it was concluded that Leu-Enk or YAGFL could exert very high analgesic activity when administered nasally with a combination of inhibitors and absorption enhancers as compared with other analgesics.